The ultrastructural aspects of the lymphoid and plasma cell infiltrate in rheumatoid synovium have received little attention. We have therefore undertaken a study of the germinal follicles in rheumatoid synovium, and here draw attention to:
(a) Cytoplasmic bridging between lymphocytes, plasma cells, and phagocytes; (b) Cytoplasmic and nuclear inclusions in lymphocytes;
(c) Detachment of cytoplasmic fragments from various morphological types of cell in germinal follicle.
Material and methods Synovial tissue was obtained from 65 patients with rheumatoid arthritis during synovectomy of the knee. The patients had either definite or classical disease by the ARA criteria (Ropes, Bennett, Cobb, Jacox, and Jesssar, 1959) . For electron microscopy, small tissue blocks were fixed in Karnovsky fluid and postfixed in buffered osmium tetroxide, dehydrated in graded ethanol, and embedded in Durcupan ACM. Sections cut with a Reichert OM-2 ultratome were stained with uranyl acetate and lead citrate and examined with a Tesla BS 513A electron microscope. Five Blocks were prepared from the biopsy from each patient, and five grids of each block were investigated.
Results
Various stages in the maturation of plasma cells were seen in the germinal follicles. Cells resembling proplasmatocytes ( Fig. 1 ) contained rough-surfaced endoplasmic reticulum, either tubular or less frequently with dilated cisternae; in the latter electron dense fibrogranular substances or Russell bodies occurred. Ribosomes in these cells sometimes formed linear or rosette-like aggregates (Fig. 2) . In the vicinity of these polysomal aggregates microtubules about 200 A in diameter and fibrogranular substance were seen (Fig. 3) . A striking feature of immature plasma cells and lymphocytes was the detachment from the cell surface of cytoplasmic fragments about 01-0-4 ,um in diameter. These fragments were limited by a unit membrane and contained free ribosomes, tubulofilamentous threads, vesicles filled with fibrogranular substance of varying electron density (Fig.  4) , and structures resembling mature virions (Fig. 5) . Enveloped virus-like particles in the extracellular space and virus-like particles budding from plasma membranes of lymphocytes and macrophages of about 1,200-1,500 A in diameter were also demonstrated in the germinal follicles (Fig. 6 ).
In lymphocytes, nuclear and cytoplasmic inclusions were seen. In the nucleus some inclusions contained fibrillar substances and nucleocapsid-like tubular threads about 160 A in diameter showing crossstriations (Fig. 7) . Others took the form of vacuoles containing fibrogranular substance. The vacuoles occurring in the cytoplasm were surrounded by ribosomes, and lacked a well-defined outer limiting membrane. Similar vacuoles were seen in the extracellular space where they were subject to phagocytosis, mainly by polymorphonuclear leucocytes found in the periphery of germinal follicles (Fig. 8) .
Lymphocytes, plasma cells, and macrophages were seen in close proximity, the intervening spaces being not more than 200 A. Moreover, loose intercellular bridges were seen between lymphocytes and plasma cells and less frequently between macrophages (Fig.  9) . The fibrils forming the intercellular bridges were seen to enter the vacuolar cytoplasmic inclusions close to the cell membrane.
In the cytoplasm and occasionally in the nuclei of macrophages, short helical tubular structures of varying electron density were observed. These structures measured about 120 A in diameter and 800-1,000 A in length. brane, and were associated with lysosomes (Fig. 10) . They are probably of nuclear origin.
Cytopathic changes were seen in both lymphocytes and plasma cells.
Discussion
The formation of germinal follicles in the rheumatoid synovial membrane is usually taken as evidence of an 4 immune response to some antigen (Cottier, Keiser, Odartchenko, Hess, and Stoner, 1967; -. e . The observed detachment of cytoplasmic fragments of lymphoid elements and their loose connection to the surface of plasma cells may be considered as the morphological sign of transfer of information between cells involved in the immune reaction. The occurrence of loose fibrillar intercellular bridges among the macrophage-lymphocyte-plasma cell population in rheumatoid synovial membrane may also support this assumption.
Short tubular structures about 120 A in diameter were found in the cytoplasm and nuclei of macrophages. The dimension and shape of these particles are similar to those seen in various collagen diseases (Gyorkey, Min, Sinkovics, and Gyorkey, 1969; FIG. 8 Sinkovics, Gyorkey, and Thoma, 1969) . They have been thought by some to be nucleoprotein strands of an unidentified myxovirus, but according to Sinkovics, Trujillo, Pienta, and Aheam (1970) , they may be merely degenerative.
Recently, characteristic nuclear bodies, crystalloid formations, and virus-like particles have been demonstrated in rheumatoid synovial membrane (Neumark and Farkas, 1970; Neumark, Hollos, and Farkas, 1973; Neumark, 1972) . The flexible threads with tubular structure, about 160 A in diameter, found in cytoplasmic and nuclear inclusions in lymphocytes and immature plasma cells in this present study are reminiscent of the nucleocapsids of some paramyxovirus (Goffe, 1962; Howatson, 1962; Nakai and Imagawa, 1969; Raine, Feldman, Sheppard, and Bornstein, 1969; Waterson, Cruickshank, Lawrence, and Kanarek, 1961 
